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ABSTRACT : 



PROBLEM TO BE SOLVED: To provide an optical information recording 
medium 

which has a capacity equal to or higher than that of a DVD-ROM and is 
suitable 

for recording at 7 to 17 m/s which is the 2 to 5 -times reproducing 

line speed 

of the DVD-ROM. 

SOLUTION: 1) The optical information recording medium which is an 
optical 

information recording medium having at least a first thin- film layer 
(protective layer) , phase transition optical recording material 
layer, second 
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thin-film layer (protective layer) and reflection layer on a 
substrate and 

capable of performing recording and reproducing by irradiation with a 
laser 

beam utilizing a reversible phase transition between the amorphous 
phase and 

crystalline phase of the recording material layer and in which the 
second 

thin-film layer is composed of a material essentially consisting of a 
Zr oxide. 

2) The optical information recording medium, in which the second 
thin-film 

layer is composed of the material essentially consisting of the Zr 
oxide so as 

to have the property that the recording layer remains in the 
crystalline state 

at a rotating line speed below 16 m/s and the amorphous phase begins 
to appear 

within a range from 16 to 2 0 m/s when the recording medium is rotated 
at a 

specified line speed and is irradiated with the laser beam of 
intensity 8 to 15 

times the intensity of reproduction power. 
COPYRIGHT: (C) 2003, JPO 



5/30/06, EAST Version: 2.0.3.0 



DERWENT-ACC-NO: 2003-434154 
DERWENT -WEEK: 200341 
COPYRIGHT 2 006 DERWENT INFORMATION LTD 

TITLE: Optical information recording medium has base 

carrying 

thin film protective layer, optical recording 

layer 

containing phase transition material, 

protective layer 

essentially containing zirconia and reflection 

layer 

PATENT-ASSIGNEE: RICOH KK[RICO] 

PRIORITY-DATA: 2001 JP- 0283908 (September 18, 2001) 
PATENT- FAMILY: 

PUB -NO PUB -DATE LANGUAGE 

PAGES MAIN- IPC 

JP 2003091871 A March 28, 2003 N/A 

008 G11B 007/24 

A P P L I CAT I ON - DATA : 

PUB-NO APPL-DESCRIPTOR APPL-NO 

APPL-DATE 

JP2 003 091871A N/A 2 001JP-02 83 908 

September 18, 2001 

INT-CL (IPC): B41M005/26, G11B007/24 , G11B007/26 



ABSTRACTED -PUB -NO: JP2003091871A 
BASIC -ABSTRACT: 

NOVELTY - Optical information recording medium has thin film 
protective layer 

(I) , optical recording layer containing phase transition material, 
thin film 

protective layer (II) and reflection layer on a transparent 
substrate. Layer 

(II) essentially contains zirconia. Recording and reproducing is 
performed by 

laser irradiation. The recording layer utilizes reversible phase 
transition of 

the amorphous and crystal phases. 
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USE - For computer or video sound recording. 

ADVANTAGE - The recording medium has favorable recording mark 
formation 

ability. The crystallization speed of the recording layer is raised 
and 

recorded information can be easily erased. The recording medium 
records at a 

rate of 7-17 m/second and is 2-5 times the reproduction line speed of 
DVD-ROM. 

DESCRIPTION OF DRAWING (S) - The figure shows the relationship between 
change in 

reflection rate and change in line speed. (Drawing includes non- 
English 

language text) . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a phase change type light information record medium. 
[0002] 

[Description of the Prior Art] There are a magneto-optic-recording method which performs magnetic 
reversal and carries out record elimination using heat, and a phase change mold optical recording 
method which carries out record elimination using a crystal and an amorphous reversible phase change 
in the optical recording medium in which the record, the informational playback, and informational 
elimination by semi-conductor laser-beam exposure are possible. The latter is characterized by single 
beam over-writing being possible and the optical system by the side of a drive being more simple, and is 
applied as a record medium about computer relation or image sound. Since it is easy to form an 
amorphous substance and a presentation segregation cannot break out easily due to repeat record as a 
record ingredient, the various compounds centering on chalcogen, the alloy of the presentation near near 
the eutectic, etc. are used. The mixture of GeTe and Sb2Te3 and the system which added Ag and In of 
Sb-Sb2Te3 pseudo-2 yuan to the system eutectic presentation are one of those are put in practical use. 
Especially the latter is clear in the profile of an amorphous part at high sensitivity, and is an ingredient 
suitable for high density record. In JP,1 1-070738,A (its company prior), the count of over- writing is 
high and the optimal presentation ratio and the optimal lamination of the AglnSbTe system ingredient of 
4 yuan excellent also in preservation dependability are shown. Moreover, the preservation property is 
further raised by adding Cr or Zr. 

[0003] Since it is expected that the application to high density image recording will expand a phase 
change type light information record medium from now on, it is necessary to realize high-speed over- 
writing, and, for that purpose, the large record ingredient of a crystallization rate [ / near the melting 
point ] is used. In order to raise the crystallization rate of the record ingredient which used the system 
eutectic presentation of Sb-Sb2Te3 pseudo-2 yuan as the base, there are an approach of making the 
compounding ratio of Sb high, the approach of adding the element which can raise a crystallization rate, 
etc. For example, using the thing of the presentation expressed with a degree type as a recording layer is 
indicated by JP,2000-79761,A (Mitsubishi Chemical). 

XalphaGabetaMchiSbdeltaTeepsilon (the inside of a formula, and X - the inside of Ag, Au, Pd, Pt, and 
Zn ~ at least - a kind and M — the inside of Sn, germanium, Si, and Pb - at least — a kind, 
0.0<=alpha<=0.1, 0.001<=beta<=0.1, 0.01<=chi<=0.15, 0.5<=delta<=0.7, 0.15<=epsilon<=0.4, and 
0.03 <=beta+chi <=0.25 alpha+beta+chi+delta+epsilon =1.0) 

[0004] Moreover, it is the medium for optical information record which has a phase change optical 
recording layer at least on a substrate, and using the thing of the presentation expressed with the 
following general formula (1) as this phase change optical recording layer is indicated by JP,2000- 
31 3 170, A (Mitsubishi Chemical). 
[(SbXTel-X) YGel-Y] ZM1-Z (1) 

(x are the number of the range of 0.7<=x<=0.9 among a formula, y is the number of the range of 
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0.8<=y<l, and z is the number of the range of 0.88<=z<l.) M is In and/or Ga. 
[0005] however - said JP,2000-79761,A ~ at most - the recording layer suitable for record playback 
elimination with the linear velocity of about (7.2 - 8.4 m/s) 6X of CD-ROM is indicated, and it is 
difficult to realize high-speed record playback elimination further based on this. On the other hand, in 
said JP,2000-313170,A, although a desired crystallization rate may be able to be raised by choosing a 
specific presentation from the indicated large presentation range, when a crystallization rate increases, 
amorphous organization potency falls and formation of a record mark becomes difficult. Therefore, it is 
difficult to obtain the medium which cannot aim at coexistence of an elimination property 
(crystallization rate) and a recording characteristic (amorphous organization potency), but has a good 
recording characteristic as a result. Thus, in order to consider as the optical information record medium 
suitable for record playback elimination by 7 which is still higher linear velocity - 17 m/s, while raising 
enough the crystallization rate of the recording layer at the time of elimination and usually securing an 
elimination property, it is necessary to secure good record mark organization potency. That is, it needs 
to be compatible in the property of crystallization and amorphous-izing which carries out an antinomy. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention reconciles the above-mentioned property 
which carries out an antinomy, has the capacity more than DVD-ROM and an EQC, and aims at offer of 
the optical information record medium suitable for record by 7 which is 2-5X of the playback linear 
velocity of DVD-ROM - 17 m/s. 
[0007] 

[Means for Solving the Problem] The above-mentioned technical problem is solved by the following 
invention of 1-17. 

1) Have the 1st thin film layer (protective layer), the phase change material-for-optical-recording layer, 
the 2nd thin film layer (protective layer), and the reflecting layer at least on the transparence substrate, 
and use the reversible phase change of the amorphous phase of this record ingredient layer, and a crystal 
phase. The optical information record medium characterized by consisting of ingredients with which this 
2nd thin film layer uses Zr oxide as a principal component in the optical information record medium 
which can perform record playback by the exposure of laser light. 

2) By consisting of ingredients with which said 2nd thin film layer uses Zr oxide as a principal 
component When said record medium is rotated with fixed linear velocity and the laser light of 8 to 15 
times as much strength as playback power is irradiated, It is the optical information record medium 
according to claim 1 with which a recording layer is still a crystallized state in less than 16m/[ in s ], and 
rotation linear velocity is characterized by having the physical properties that an amorphous phase 
begins to appear within the limits of 16 - 20 m/s. 

3) 1 characterized by Zr oxide being Zr02, or an optical information record medium given in two. 

4) An optical information record medium given in any of 1-3 which are characterized by the 2nd thin 
film layer containing Ti02 they are. 

5) The optical information record medium given in four the given percentage of Ti02 occupied in the 
2nd thin film layer is 5-30-mol%. 

6) An optical information record medium given in any of 1-3 which are characterized by the 2nd thin 
film layer containing ZnS they are. 

7) The optical information record medium given in six the given percentage of ZnS occupied in the 2nd 
thin film layer is 5-30-mol%. 

8) An optical information record medium given in any of 1-3 which are characterized by the 2nd thin 
film layer containing A (at least one sort of AY203, MgO and CaO, and a rare earth oxide) they are. 

9) The optical information record medium given in eight the given percentage of said A occupied in the 
2nd thin film layer is 2-20-mol%. 

10) An optical information record medium given in any of 1-3 which are characterized by the 2nd thin 
film layer containing at least two sorts of Ti02, ZnS, and A (at least one sort of AY203, MgO and CaO, 
and a rare earth oxide) they are. 

11) The optical information record medium given in ten the given percentage of the total amount of 
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Ti02, ZnS, and A (at least one sort of AY203, MgO and CaO, and a rare earth oxide) which are 
occupied into the 2nd thin film layer ingredient is 5-30-mol%. 

12) An optical information record medium given in any of 1-1 1 whose thickness of the 2nd thin film 
layer is 4-20nm they are. 

13) An optical information record medium given in any of 1-12 which are prepared by the sputtering 
method using the target with which the 2nd thin film layer consists of a predetermined thin film layer 
ingredient they are. 

14) An optical information record medium given in any of 1-13 which set the whole configuration atom 
of a phase change material-for-optical-recording layer to 1, and are characterized by 90% or more of 
rates of an atomic ratio consisting of atomic composition expressed with the following type they are. 
XalphaSbbetaTegamma (among a formula, X expresses the rate of an atomic ratio (%), and In, and/or 
Ga, alpha, beta and gamma have it in the following range.) 

K=alpha<=10 60<=beta<=90 gamma=100-alpha-beta 

15) An optical information record medium given in 14 characterized by a material-for-optical-recording 
layer containing Ag and/or germanium further. 

16) An optical information record medium given in any of 1-15 which are characterized by a reflecting 
layer consisting of Ag or an Ag alloy they are. 

17) An optical information record medium given in any of 1-16 which are characterized by the thickness 
of a reflecting layer being 100-300nm they are. 

[0008] Hereafter, above-mentioned this invention is explained in detail. In developing the optical 
information record medium which this invention persons have the capacity more than DVD-ROM and 
an EQC, and fitted record of 7 which is 2-5X of the playback linear velocity of DVD-ROM - 17 m/s as a 
result of creating and evaluating the disk to which various the ingredients and thickness of the 1st thin 
film layer (protective layer), a recording layer, the 2nd thin film layer (protective layer), and a reflecting 
layer were looked like [ disk ], and were changed When the linear velocity of a disk [ finishing / initial 
crystallization ] was changed and about 8-9mW continuation laser light was irradiated, the knowledge 
that the medium by which decline in the reflection factor accompanying [ in linear velocity ] the 
appearance of an amorphous phase at within the limits of 16-20m/s is seen showed a comparatively 
good property was acquired, and this invention was completed. That is, when the linear velocity of a 
disk [ finishing / initial crystallization ] is changed and about 8-9mW continuation laser light is 
irradiated, a recording layer is fused, but in a subsequent cooling process, a cooling rate changes with 
linear velocity change, and an amorphous phase is formed when a cooling rate in case a recording layer 
becomes below the melting point becomes more than a critical cooling rate. Formation of this 
amorphous phase can be judged by acting as the monitor of the reflection factor. The example of the 
reflection factor change at the time of changing linear velocity into drawing 1 is shown. Although the 
rapid decline in a reflection factor is seen in drawing 1 in the place beyond 17 m/s, this shows that a 
cooling rate becomes with this linear velocity more than a critical cooling rate, and an amorphous phase 
is formed. Although the inclination for a reflection factor to rise slightly rather than exposure before is 
seen when linear velocity is slow, this is because recrystallization has taken place after melting. In 
addition, in the case of this example, the reflection factor of the disk after initial crystallization was 20%. 

[0009] Moreover, the linear velocity in which an amorphous phase begins to be formed changes with 
power of the laser to irradiate. According to the conditions which this invention persons found out, the 
power of playback power which has eight to 15 times within the limits of nine to 15 times preferably, 
and the disk with which the reflection factor fall accompanying amorphous phase formation is seen by 
16-20 m/s when 10 to 13 times as many power as this is irradiated still more preferably are desirable to 
record of 7 - 17 m/s. A disk with which the reflection factor fall with the same said of power lower than 
this at 16 - 20 m/s appears will have bad playback light stability, and a jitter will go up rapidly by the 
playback it is [ playback ] about 10000 times. Moreover, the disk with which the same reflection factor 
fall appears in 16 - 20 m/s in power higher than this has bad sensibility, and cannot perform record 
which was able to take sufficient modulation even record power 15mW. Since it is desirable that it is 
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recordable by 15mW or less with the pickup head using LD with a present wavelength of 660nm 
although it is thought that good record can be performed when record power is raised further, it is not fit 
for practical use. Moreover, good record cannot be performed, although record of 17 m/s is possible 
when suitable power is irradiated, and the rapid decline in a reflection factor is slower than 16 m/s. It is 
because record strategy does not generate [ the thing which depend this on over-writing and which it 
erases and the remainder produces, and ] the pattern taken into consideration to interference between 
marks. Moreover, even if it irradiates suitable power and makes it quicker 20m /than s, when decline in 
a reflection factor is not seen, sensibility worsens and good record cannot be performed. 
[0010] In addition, the relation between the above exposure power and the linear velocity to which 
decline in the reflection factor accompanying an amorphous phase appearance takes place is 
materialized also when a pickup head and lamination are changed. For example, using the wavelength of 
405nm, and the pickup head of NA (numerical aperture)0.80, membranes are formed on a substrate in 
order of a reflecting layer, the 1st thin film layer (protective layer), a recording layer, and the 2nd thin 
film layer (protective layer), laser light is irradiated from a membrane formation side, and also when 
carrying out record playback, it is materialized. On the other hand, when the crystallization rate of a 
record ingredient is raised, it is necessary to devise the lamination of a medium so that the property 
(recording characteristic) whether good amorphous formation of a record ingredient is securable may 
pose a problem and amorphous formation of a record ingredient may become easy to this. One guide 
.when considering the lamination of an ideal medium by which amorphous formation becomes easy is 
that the highest attainment temperature of the recording layer by the laser light irradiated at the time of 
record considers as the lamination to which a subsequent cooling rate becomes large (improvement in a 
critical cooling rate) highly (high-sensitivity-izing). 

[001 1] In this invention, the situation of having met the above-mentioned guide is realizable by having 
formed the 2nd thin film layer with the ingredient which uses Zr oxide as a principal component. While 
it is made filled with the 2nd thin film layer at the time of record and it carries out accumulation of the 
heat which joined the recording layer by laser light exposure at it, although the role which carries out 
heat transfer to a reflecting layer, and misses heat is borne, since Zr oxide is an ingredient with low 
thermal conductivity, the temperature rise of the recording layer by laser light exposure is large at the 
time of record, and the highest attainment temperature becomes high at it. That is, high sensitivity- 
ization can be attained. However, although causing the fall of a critical cooling rate from an above- 
mentioned viewpoint to some extent is also expected, according to the knowledge which this invention 
persons acquired from evaluation of an actual medium property etc., the direction of the effectiveness of 
high-sensitivity-izing is seen notably, and the place where the fall of a critical cooling rate is actual is 
not checked for making the 2nd thin film layer into low- fever conductivity. Here, as a Zr oxide, the 
point of stability to Zr02 is desirable. Moreover, as for the 2nd thin film layer, it is desirable that Ti02 
is included at least. That is, as for the 2nd thin film layer, it is desirable to consider as the mixture or the 
solid solution of Zr02 and Ti02. Thereby, the thermal conductivity of the 2nd thin film layer can be 
lowered further, and further high sensitivity-ization can be attained as a result. Moreover, according to 
mixed effectiveness, the transformation of generating of the crack by the thermal shock by repeat record, 
membranous crystallization, etc. can be prevented, and a good repeat recording characteristic can be 
realized. 

[0012] Moreover, Ti02 can make high the refractive index of the 2nd thin film layer by making it mix 
from the refractive index in a simple substance being high. Since this is equivalent to optical thickness 
(product of a refractive index and thickness) increasing when the optical role of the 2nd thin film layer is 
considered, it can make thickness of the 2nd thin film layer thin. When performing sputtering generally 
using the target for the 2nd thin film layers which uses Zr oxide of this invention as a principal 
component, since the rate of sedimentation is low, when the film production time amount of the 2nd thin 
film layer becomes rate-limiting, there is a possibility of causing a rise of a production baton, but since 
thickness of the 2nd thin film layer can be made thin from the above-mentioned reason, it is possible to 
suppress a rise of a production baton to the minimum. In addition, as for the content of Ti02, it is 
desirable that it is [ 5-30 mol ] %. Since membranous stability cannot fall, or Ti02 serves as a host 
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phase, thermal conductivity rises and it becomes impossible to attain high sensitivity-ization when 
desired effectiveness is not acquired but 30-mol% is exceeded, it is not desirable less than [ 5mol% ]. 
[0013] Moreover, as for the 2nd thin film layer, it is desirable that ZnS is included. That is, it is 
desirable to consider as mixture or the solid solution with the 2nd thin film layers Zr02 and ZnS. 
Generally, since the rate of sedimentation by sputtering is large, a sulfide can make high the rate of 
sedimentation of the 2nd thin film layer by mixing ZnS. Although there is a possibility of causing a rise 
of a production baton when the film production time amount of the 2nd thin film layer becomes rate- 
limiting since the rate of sedimentation is low when performing sputtering generally using the target for 
the 2nd thin film layers which uses Zr oxide of this invention as a principal component, by mixing ZnS, 
the rate of sedimentation can be made high and such problems can be avoided. In addition, as for the 
content of ZnS, it is desirable that it is [ 5-30 mol ] %. Since membranous stability cannot fall, or ZnS 
serves as a host phase, thermal conductivity rises and it becomes impossible to attain high sensitivity- 
ization when desired effectiveness is not acquired but 30-mol% is exceeded, it is not desirable less than 
[ 5mol% ]. 

[0014] Moreover, as for the 2nd thin film layer, it is desirable that at least one sort in Y203, CaO and 
MgO, and a rare earth oxide is included. Generally, although making Zr oxide stabilize and toughen is 
known, by this invention, by adding at least one sort among these, addition of these matter can prevent 
the transformation of generating of the crack by the thermal shock by repeat record, membranous 
crystallization, etc. to Zr oxide thin film as an up protective layer of an optical information record 
medium, and can realize a good repeat recording characteristic to it. In addition, as for the content of 
these matter, it is desirable to consider as 2-20-mol% in total. If desired effectiveness is not acquired but 
20-mol% is exceeded, since membranous stability will fall conversely, it is not desirable less than 
[ 2mol% ]. 

[0015] Moreover, since each effectiveness can be acquired to coincidence, it is desirable to carry out 
variety addition of the various charges of add-in material to above-mentioned Zr02 at coincidence at the 
2nd thin film layer. For example, they are the thin film layer which consists of Zr02, Ti02, and Y203, 
Zr02, ZnS, the thin film layer that consists of Y203, etc. As for the rate that the total addition of the 
various charges of add-in material occupies in the 2nd thin film layer in these cases, it is desirable that it 
is [ 5-30 mol ] %. Since the fall of membranous stability will be caused if desired effectiveness cannot 
be acquired but 30-mol% is exceeded, it is not desirable less than [ 5mol% ]. In addition, the thickness 
of the 2nd thin film layer usually sets to 4-20nm, and is 4-15nm preferably. If the accumulation of the 
heat which joined the recording layer by laser light exposure in less than 4nm at the time of record 
cannot be carried out, but sensibility falls and 20nm is exceeded, a cooling rate cannot be secured and it 
is not desirable. Although forming by reactive sputtering etc. is also possible, since a record ingredient is 
exposed to reactant gas at the time of the 2nd thin film stratification and the property of a record 
ingredient may change, the 2nd thin film layer of this invention is not desirable. It is desirable to form 
by the sputtering method from such a viewpoint using the target which consists of a predetermined thin 
film material. 

[0016] Next, if a recording layer is explained, the phase change material-for-optical -recording layer in 
this invention will be characterized by expressing 90% or more with a degree type at the rate of an 
atomic ratio. 

XalphaSbbetaTegamma (among a formula, X expresses the rate of an atomic ratio (%), and In, and/or 
Ga, alpha, beta and gamma have it in the following range.) l<=alpha<=10 60<=beta<=90 gamma=100- 
alpha-beta 

When the linear velocity of a disk [ finishing / initial crystallization / by considering as the above- 
mentioned presentation range ] is changed and about 8-9mW continuation laser light is irradiated, linear 
velocity can consider as the medium by which decline in the reflection factor accompanying the 
appearance of an amorphous phase is seen within the limits of 16 - 20 m/s, and required sufficient 
crystallization rate can be secured. 

[0017] Here, In and/or Ga have the effectiveness of raising preservation stability while raising the 
effectiveness which the crystallization rate of a recording layer is raised and enables high-speed over- 
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writing, and crystallization temperature. If fewer than 1 atom %, effectiveness will not show up, but an 
over- writing property worsens or the addition of In [ as opposed to Sb-Te at this time ] and/or Ga has the 
evil of the reflection factor after initial crystallization not becoming homogeneity, when 10 atom % is 
exceeded. Moreover, in order to create a disk with which a reflection factor falls rapidly by 16 - 20 m/s, 
it is necessary to adjust appropriately the presentation ratio of In and/or Ga and Sb, and Te but, and 
when In and/or Ga are one to 10 atom %s, if Sb is made into 60 - 90 atom %, the disk which has a good 
property will be obtained. Furthermore, to (In and/or Ga)-Sb-Te, if germanium is added, preservation 
stability will improve further, and initialization will become easy if Ag is added. However, it is 
necessary to make in total Ag and germanium which are added fewer than 10 atom %. If it increases 
more than this, the fall of record sensibility and an over-writing property will be caused. 
[0018] Next, a reflecting layer is explained. In this invention, while a reflecting layer plays a role of a 
light reflex layer, it is also bearing a role of a heat dissipation layer which misses the heat which joined 
the recording layer by laser light exposure at the time of record. Since formation of an amorphous mark 
is greatly influenced by the cooling rate by heat dissipation, selection of a reflecting layer is important 
by especially the medium corresponding to high linear velocity. In this invention, by having used the 
reflecting layer as the alloy which uses very large Ag or Ag of thermal conductivity as a principal 
component, a cooling rate becomes large and good amorphous formation can be realized. The thickness 
of a reflecting layer has desirable 100-300nm. Since the heat dissipation capacity of a reflecting layer is 
proportional to the thickness of a layer fundamentally, it falls [ a cooling rate ] in less than lOOnm and is 
not desirable. On the other hand, if 300nm is exceeded, since increase of ingredient cost will be caused, 
it is not desirable. In addition, it is the case where use a reflecting layer as the alloy which uses Ag or Ag 
as a principal component, and it is prepared in contact with the 2nd thin film layer, and when the 2nd 
thin film layer contains ZnS, in order to avoid generating of the pinhole by sulfiiration of Ag, it is 
desirable to prepare the layer which does not contain sulfur, such as SiC, SiN, GeN, and Zr02, as a 
barrier layer among both layers. 

[0019] Finally the 1st thin film layer is explained, as the charge of the 1st thin film layer material of this 
invention — sulfide [ of nitride;ZnS(s), such as metallic-oxide;Si3N4 of SiOx, ZnO, Sn02 and aluminum 
203, Ti02 and In 203, MgO and Zr02, and Ta205 grade, and A1N TiN, BN, ZrN, and TaS4 grade ]; ~ 
carbide, such as SiC, TaC, and B4 C, WC, TiC, and ZrC, is mentioned. These ingredients can be alone 
used as a protective layer, and can also be used as mixture. As mixture, ZnS, SiOx, and Ta 205 and 
SiOx are mentioned, for example. It is necessary to take into consideration adhesion with thermal 
conductivity, the specific heat, a coefficient of thermal expansion, a refractive index and a substrate 
ingredient, or a recording layer ingredient etc., the melting point is high as physical properties of these 
ingredients, a coefficient of thermal expansion is small, and it is required that adhesion is good. 
Especially the 2nd dielectric layer influences a repeat over- writing property. Thickness of the 1st thin 
film layer is made into the range of 50-250nm, and its 75-200nm is desirable. It invites the fall of a 
environmental protection-proof function, a heat-resistant fall, and the fall of the accumulation 
effectiveness and is not desirable if it becomes thinner than 50nm. Moreover, in the film production 
process by a spatter etc., if it becomes thicker than 250nm, since film exfoliation and a crack arise by the 
rise of film temperature or the fall of the sensibility at the time of record is brought about, it is not 
desirable. The thickness of the 2nd dielectric layer 5 considers as the range of 10-100nm, and its 15- 
50nm is desirable. Thermal resistance falls and is not fundamentally desirable if thinner than lOnm. If 
lOOnm is exceeded, an over- writing property will worsen repeatedly by the fall of the fall of record 
sensibility, the film exfoliation by the temperature rise, deformation, and heat dissipation nature. 
[0020] 

[Example] Hereafter, this invention is not limited by these examples although an example and the 
example of a comparison explain this invention concretely. The fundamental configuration of DVD- 
ROM and the optical information record medium (optical disk) which has structure with playback 
compatibility prepares the 1st thin film layer (protective layer), a recording layer, the 2nd thin film layer 
(protective layer), and a reflective heat dissipation layer on 0.6mm in the diameter of 12cm, and 
thickness, and a track pitch 0.74micrometer polycarbonate substrate with a guide rail, and pastes up a 
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polycarbonate disk with a diameter [ of 12cm ], and a thickness of 0.6mm through the organic protective 
coat further formed on the reflective heat dissipation layer. Record playback was performed by 
irradiating laser light from the substrate side. Evaluation of record playback was performed in the 
recording density of 0.267micrometers/bit, and an EFM+ modulation technique using the wavelength of 
660nm, and the pickup head of NA0.65. Records were linear velocity 7 and 12, 17 m/s, 13-15mW [ of 
record power ], and bias power 0.2mW, and 6-8mW of elimination power, and record strategy was 
optimized according to each disk or linear velocity, and was performed. All playbacks were carried out 
by linear velocity [ of 3.5m/s ], and power 0.7mW. 

[0021] As the example 1 1st thin film layer (ZnS), by using 80 (Si02) 20 as 60nm in thickness, and a 
recording layer, Zr02 was formed by 14nm in thickness as 18nm in thickness, and the 2nd thin film 
layer, Ag was respectively formed by the spatter 140nm in thickness as a reflecting layer, and 
germanium2.5Ga6.5Sb72Tel9 was disk-ized. This disk was crystallized the first stage using aperture 
ImicrometerxlOOmicrometer laser by the output of 680mW, 36 micrometers of delivery, and linear 
velocity 3 m/s. When 9mW continuation light was irradiated to this initialized disk, the reflection factor 
fell rapidly with the linear velocity of 17 or more m/s. When the recording characteristic was evaluated, 
the jitter was able to perform record also with as good base of 8% and modulation as 60% or more with 
each linear velocity. Moreover, the rise of a jitter is less than 2%, and change did not have 5000 over- 
writing in modulation. Playback light stability was 0.8mW and 100000 times, and the rise of a jitter was 
2%. 

[0022] As the example 2 1st thin film layer (ZnS), by using 80 (Si02) 20 as 60nm in thickness, and a 
recording layer, 80 (Ti02) 20 were formed by 12nm in thickness as 18nm in thickness, and the 2nd thin 
film layer (Zr02), Ag was respectively formed by the spatter 140nm in thickness as a reflecting layer, 
and germanium2.5Ga6.5Sb72Tel9 was disk-ized. This disk was crystallized the first stage using 
aperture ImicrometerxlOOmicrometer laser by the output of 680m W, 36 micrometers of delivery, and 
linear velocity 3 m/s. When 9mW continuation light was irradiated to this initialized disk, the reflection 
factor fell rapidly with the linear velocity of 17 or more m/s. When the recording characteristic was 
evaluated, the jitter also of the base of 7% and modulation is 65% or more in each linear velocity, and 
still better record was able to be performed as compared with the example 1. By having added Ti02 to 
Zr02, the thermal conductivity of the 2nd thin film layer falls the 2nd thin film layer, and this is 
considered because record sensibility increased. Moreover, in this example, although thickness of the 
2nd thin film layer was made thinner than an example 1, the reflection factor after initialization was 
almost equivalent to the case of an example 1. Since the refractive index of the 2nd thin film layer 
became large by Ti02 addition, this is because optical thickness (product of a refractive index and 
thickness) also with the thin film equivalent to an example 1 was securable. 

[0023] As the example 3 1st thin film layer (ZnS), by using 80 (Si02) 20 as 60nm in thickness, and a 
recording layer, 77 (Ti02) 20(Y2O3) 3 were formed by 12nm in thickness as 18nm in thickness, and the 
2nd thin film layer (Zr02), Ag was respectively formed by the spatter 140nm in thickness as a reflecting 
layer, and germanium2.5Ga6.5Sb72Tel9 was disk-ized. This disk was crystallized the first stage using 
aperture ImicrometerxlOOmicrometer laser by the output of 680m W, 36 micrometers of delivery, and 
linear velocity 3 m/s. When 9mW continuation light was irradiated to this initialized disk, the reflection 
factor fell rapidly with the linear velocity of 17 or more m/s. When the recording characteristic was 
evaluated, the record with a jitter as good [ the base of 7% and modulation ] as 70% or more was able to 
carry out with each linear velocity. Moreover, the rise of a jitter is less than 2%, and change did not have 
20000 over- writing in modulation. Playback light stability was 0.8mW and 100000 times, and the rise of 
a jitter was 2%. Although the count of over- writing improved by leaps and bounds as compared with the 
example 2, the toughness of Zr02 increases by addition of Y203, and since degradation of the film by 
the thermal shock was controlled, this is considered. 

[0024] As the example 4 1st thin film layer (ZnS), by using 80 (Si02) 20 as 60nm in thickness, and a 
recording layer, 80 (ZnS) 20 were formed by 14nm in thickness as 18nm in thickness, and the 2nd thin 
film layer (Zr02), Ag was respectively formed by the spatter 140nm in thickness as a reflecting layer, 
and germanium2.5Ga6.5Sb72Tel9 was disk-ized. This disk was crystallized the first stage using 
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aperture ImicrometerxlOOmicrometer laser by the output of 680mW, 36 micrometers of delivery, and 
linear velocity 3 m/s. When 9mW continuation light was irradiated to this initialized disk, the reflection 
factor fell rapidly with the linear velocity of 17 or more m/s. When the recording characteristic was 
evaluated, the jitter could perform record also with as good base of 8% and modulation as 60% or more 
with each linear velocity, and the thing almost equivalent to an example 1 as a recording characteristic 
was obtained. It was possible for the rate of sedimentation of the 2nd thin film layer to have been larger 
than an example 1, and to have produced a medium more on the other hand, for a short time. In addition, 
when the ratio of Zr02 and ZnS was shaken at the 3mol% step to ZnS non-deer 50-mol%, side Rika et 
al. and the over-writing property exceeding 30-mol% fell gradually. Moreover, the improvement in the 
rate of sedimentation was not found and did not almost have the addition effectiveness of ZnS less than 
[ 5mol% ]. 

[0025] The disk was produced completely like the example 3 except the point which shook the thickness 
of example 5Ag at 30nm [ 50nm to ] step, and when the same actuation as an example 3 was performed 
and the recording characteristic was evaluated, while increase of a modulation factor was seen in 100- 
300nm, as for the jitter in each linear velocity, 70% or more was obtained also for the base of 7%, and 
modulation. 

[0026] Except the point of having changed the example 6 - 9 recording-layer presentation as follows, the 
disk was produced completely like the example 3, and when the same actuation as an example 3 was 
performed and the recording characteristic was evaluated, the result with all almost equivalent to an 
example 3 was obtained. 

Example 6 - germanium3Ga3Sb75Tel9, example 7 - germanium3Ga7Sb71Tel9, example 8 - 
Aglgermanium2Ga6Sb72Tel9, example 9 - germanium2In3Ga3Sb72Te20 [0027] Except the point of 
having changed Y203 in the 2nd thin film layer ingredient of ten to example 12 example 3 into MgO 
(example 10), CaO (example 11), and Ce02 (example 12), when evaluated by producing an optical disk 
like an example 3, the result equivalent to an example 3 was obtained. 

[0028] The optical disk was produced like the example 1 except the point which produced 80 (Si02) 20 
20nm in thickness as the example of comparison 1 2nd thin film layer (ZnS). When 9mW continuation 
light was irradiated to this disk, the reflection factor fell rapidly with the linear velocity of 17 or more 
m/s. However, when the recording characteristic was evaluated, the jitter exceeded 10% with each linear 
velocity, and modulation is also 50% or less and honest record was not able to be performed. Probably 
(ZnS), the thermal conductivity of 80 (Si02) 20 is large compared with the 2nd thin film layer which 
uses Zr02 as a principal component, the highest attainment temperature of the recording layer by the 
laser light irradiated at the time of record becomes low, and this is considered because the fall of the 
amorphous organization potency accompanying improvement in the crystallization rate of a recording 
layer was not able to be prevented. 
[0029] 

[Effect of the Invention] Since good amorphous record mark organization potency is securable while 
according to this invention raising the crystallization rate of a recording layer enough and securing an 
elimination property, the property of crystallization and amorphous-izing which carries out an antinomy 
can be reconciled. Consequently, it has DVD-ROM and the capacity more than equivalent, and the 
optical information record medium suitable for record by 7 which is 2-5X of the playback linear velocity 
of DVD-ROM - 1 7 m/s can be offered. 



[Translation done.] 
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